different stages or different levels of deprivation of the blood supply to the bowel mucosa.
In 1971, fibrin thrombi were described in the microcirculation of intestinal mucosa and submucosa, in two series of necropsy material (Margaretten and McKay, 1971; Whitehead, 1971) which included cases referred to collectively as ischaemic and pseudomembranous enterocolitis. The pattern and distribution of these fibrin thrombi in capillaries appeared to parallel that seen in experimentally-induced intravascular coagulation in the gastrointestinal tract.
The present study was undertaken to verify the presence of fibrin thrombi in rectal biopsies of five patients with clindamycin-associated colitis.
Methods
Rectal biopsies were examined from five patients who developed diarrhoea while being treated with clindamycin. The rectal biopsies were paraffinembedded, cut at 10 levels, and multiple sections stained by haematoxylin-eosin, Alcian Green-Van Gieson, Gram and Lendrum MSB methods. All the sections were particularly examined for the presence of fibrin thrombi in capillaries of the mucosa and submucosa. As a control, similarly processed and stained sections were examined from nine rectal biopsies reported as 'within normal limits'-that is, from patients showing no histological evidence of colitis and not receiving clindamycin or any other antibiotic at the time of the biopsy.
The relevant clinical data of the five patients included in this study are summarized in the Table. In all five patients, the bowel symptoms improved dramatically after withdrawal of clindamycin. Four patients (cases 1, 2, 4, and 5) were eventually dis- (Fig. 1 ).
In the mucosa adjacent to the pseudomembranous lesions, the inflammatory infiltrate in the lamina propria was less marked. The glands showed either a fairly normal goblet cell population or a hyperplastic epithelium with depletion of mucus content. Some of the glands situated nearer to the pseudomembranous lesions contained an excess of mucus.
The underlying muscularis mucosae and submucosa were somewhat dissociated by oedema and contained scattered inflammatory cells of all types.
2. Non-specific colitis (colitis defined as without pseudomembranes and without mucosal necrosis) was seen in two cases (nos. 4 and 5). The superficial epithelium showed mild and patchy degenerative changes without erosion. The lamina propria contained a moderate excess of inflammatory cells with varying numbers of plasma cells, lymphocytes, and polymorphonuclears. Glands showed minimal changes in mucus content. A few glands had a hyperplastic epithelium with neutrophil infiltration but no true 'crypt abscess' formation (Fig. 2) . 3. Fibrin microthrombi were identified in capillaries in all five biopsies. In the three biopsies showing pseudomembranous colitis, fibrin thrombi were seen, at random, in capillaries lying directly below the pseudomembranes (Fig. 3) (Fig. 4) . In the two biopsies with features of non-specific colitis, fibrin thrombi were found only in the superficial capillaries (Fig. 5) Frock et al., 1975; Price and Davies, 1975; Burbige and Milligan, 1975; Tedesco et al., 1974; . Furthermore, Tedesco and his associates who have a wide experience of clindamycin-associated colitis, specifically mention the absence of thrombosis in mucosal vessels in one of their large series (Sumner and Tedesco, 1975) but the use of a specific stain for fibrin is not apparent from their paper.
On the other hand, Butsch (1975) described vasculitis and capillary thrombosis in the submucosa in his case report of one patient. According to Steer (1975) , electron microscopy showed fibrin within the Our own findings indicate that fibrin thrombi in capillaries are probably more common in rectal biopsies from cases of clindamycin-associated colitis than would appear from the literature, but a special stain for fibrin must be used. The presence of these capillary thrombi is in accordance with similar findings in ischaemic lesions of the gut, reported before the wider use of clindamycin and the awareness of clindamycin-associated colitis.
Furthermore, in our series, capillaries containing fibrin thrombi have been identified, regardless of the histological type of colitis: pseudomembranous or non-specific. Non-specific colitis probably represents an early stage or aformefrustre of the more full blown picture of pseudomembranous colitis. It is also possible that capillary thrombosis could produce either the patchy necrosis of pseudomembranous lesions or a more non-specific inflammatory reaction, according to the level of capillary involvement in the mucosa and submucosa-that is, superficial or deep.
In previous studies (Margaretten and McKay, 1971; Whitehead, 1971) , the cause of disseminated fibrin thrombi in intestinal mucosa has been attributed to an episode of localized or generalized intravascular coagulation. The findings of capillary thrombosis suggest that a similar defect in the clotting mechanism may be responsible for the colitis after clindamycin therapy.
The relationship of clindamycin itself to capillary thrombosis in the bowel mucosa is difficult to ascertain. As other antibiotics are known to be associated with pseudomembranous colitis, it may well be that the type of antibiotic is irrelevant. Furthermore, it is possible that capillary thrombosis is the initial cause of the colitis and that clindamycin has only, if any, a secondary effect on an already damaged and ischaemic mucosa. 
